
k4 w"."
;r, -M

" %11

4i~

j-jjjj



-L-~ P- 9 : .- .- . .t -

- - -- 1--- 

-- -

'-P--t :

, 
' - -

.r(:, ' ' NP . #-

As .;
>. P ., . .: .... .. :1

-~'-~s ~ 7~-w ~-w;- - -~-~rr eaP?-r



UNCLASS IFIED
SECURITY CLASSIFICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE No 0704-0188

la REPORT SECURITY CLASSIFICATION lb RESTRICTIVE MARKINGS

I INCLASS Itil_________________________________________
.7a 'A(IJRITY CIA',SiFI(ATION AOTHORITY I DISTRiBI.ITION /AVA"t ABILITY OF RFPORT

2b. DECLASSiFICATIONIDOWYNGRADING SCHEDULE isov( unlim iirae;dis hu

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

Institute Report No. 276

aj.FPERFO'MINjG ORGaNIZATkON 6b. OFFICE SYMBOL 7a. NAME OFMOIONGRAIZIN
la xc gy Brnh(if applicable) US Army Biomedical Research and DevelopmentDivision of Toxicology I SCRD-UL-TO-M Laboratory

6c. ADDRESS (City, State, and ZIP rode) 7b. ADDRESS (City, State, and ZIP Code)
Letterman Anny Institute of R~esearch Ft. Detrick
Presidio of San Francisco, CA 94129-6800 Frederick, M) 21701-5010

8a NAME OF FUNDING I SPONSORING 8 b OFFICE SYMBOL '9 PROCUREMENT tNSTRcUMNT IDENTIFICATION NUMBER
ORGANIZATION US Army MIed ical1 (if applicable)

Research & Development Command _ _ _ _ _ _ _ _

Sc. ADDRESS (City State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS
Ft. Detrick PROGRAM PROJECT TASK WORK UNIT
Frederick, M 21701-5012 ELEMENT NO NO. NO. ACCESSION NO.

'. TITLE (include Security Classification)

Acute Oral loxicty of Guanidine Nitrate in Mice
12. PERSONAL AUTHOR(S)
Larry D. Brown, Gerald F.S. Hliatt, Conrad R. Wheeler, Don W. Korte, Jr.
13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month a)15. PAGE COUNT

institute IFROM14r84 TOU g4 July 1988 7 T 55
16. SUPPLEMENTARY NOTATION

17.P / COSATI CODES 18 SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Acute oral toxicity. Guanidine nitrate, Mouse, Propellants,

j Nitroguanid ine

9. ABSTRACT (Continue on reverse if necessary and identify by block number)

>The acute oral toxicity of guanidine nitrate was determined in male and female ICR mice
by using the oral gavage single-dose method. Die median lethal dose was 1105 mg/kg for male
mice and 1028 mg/kg for female mice. Clinical signs included behavioral changes, hunched
posture, and changes in reflex activity. Behavioral z~igns ohservcd were irritability, in-
activity, disoriented condition, hyperactivity, jumping, tremors, twitching, head tilt, cata-
lepsy, and ataxia. Reflex activity affected by guanidine nitrate administration included
depressed grasping and righting reflexes and changes in the startle reflex. The lethality
and clinical signs were observed primarily during the l'irst 24 hours 'after dosing. These
results place guanicdine nitrate in the slightly toxic categqory.'."

20. DISTRIBUTION/ AVAILABILITY OF ABSTRACT j21 ABISTRACT SECURITY CLASSIFICATION%
MUNCLASSIFISZ.'UNLIMITED 03 SAME -,S RPT. [3 DTIC USERS I tNCILASS I['I ED

22&. NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code) 22c OFFICE SYMBOL
Edwin S. Beatrice, COL, IMC 415-561-3600 SGRD-ULZ

DDForm 1473. JUN 86 Previous editions are obsolete SECURITY CLASSIFICATION OF THIS PAGE

I IN(:rASS l1:T ED

ZIP.



.0

ABSTRACT

S

The acute oral toxicity of guanidine nitrate was
determined in male and female ICR mice by using the oral
gavage single-dose method. The median lethal dose was 1105
mg/kg for male mice and 1028 mg/kg for female mice. Clinical
signs included benavioral changes, hiunched posture, and
changes in reflex activity. Behavioral signs observed were
irritability, inactivity, disorierted condition,
hyperactivity, jumping, tremors, twitching, head tilt,
catalepsy, and ataxia. Reflex activity affected by guanidine
nitrate administration included depressed graspir7 -nI
righting reflexes and changes in the startle reflex. The
lethality and clinical signs were observed primarily during S
the first 24 hours after dosing. These results place
guanicline nitrate in the slightly toxic category.

KEY WRDS: Acute Oral Toxicity, Guanidine Nitrate, Mouse,
Propellants, Nitroguanidine
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PREFACE

TYPE REPORT: Acute Oral Toxicity GLP Study Report ._V
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US Army Medical Research and Development Command
Letterman Army Institute of Research
Presidio of San Francisco, CA 94129-6800

SPONSOR:

US Army Medical Research and Development Command
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Project Officer: Gunda Reddy, PhD 0

WORK UNITiAC: 180, Environmental Heaikh Effects of Army
Materials/TLBO

CLP SIUDY NUMBER: 84002

STUDY DIRECTOR: MAJ Don W. Korte, Jr, PhD, MSC

PRINCIPAL INVESTIGATOR: LTC Larry D. Brown, MPVM, VC
Diplomate, American College of
Veterinary Preventive Medicine,
American Board of Toxicology

CO-PRINCIPAL INVESTIGATOR: Gerald F.S. Hiatt, PhD

PATHOLOGIST: LTC Lance n. Lollini, VC, Diplomate,
American College of Veterinary Pathologists

DATA MANAGER: Carolyn M. Lewis, MS

REPORT/DATA MANAGEMENT: A copy of the final report, study
protocol, retired SOPs, raw data,
analytical, stability, and purity
data of the test compound, tissues,
and the test compound will be
retained in the LAIR Archives.

TEST SUBSTANCE: Guanidine Nitrate

INCLUSIVE STUDY DATES: 14 Marrh - II Aptil 1984

OBJECTIVE: The obiective of this ;tiidv was to dotermine the
acute oral toxicity o: guoinidine n.itrate in male
and female Institute of Cancer Research (ICR) mice.
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,-ute Oral Toxicity of Guanidine Nitrate in Mice--
Brown Pt a

INTRODUCTION

.,G~"uanidine nitrate is an intermediate product iii the
synth-sis of nitroquanidine. rlitroquanidine is a primary
compcn,,int of US Army triple-base propellants anid is new being
prccd-i t:d in a Government -owned cont ractor-operated ammunit ion
piarn_ 'e !WS Army LBionedica 1l Resrnar h o~nd De (vel cpmreft~
labor I cry (U6ABi-,PD1) , as patr of : n~ 'C onI t 1) -tva i a t e I- hol
enviru,.menial and healtri haz~irds ofC i mlitaly-unjiqiii
pr copo I anrc -eneratt -d by 1)S, Army mrnrit. ics:u actu., in g
fai, is conducted a reie f the nit.ciiiiedt

base, And identified significant gaps in the to:xicity data
(1.~ iv i~ fTo:xicoloy LAIR , wac tasked by -SABIDI

to~v~oagenetic andmamailian toxicity prof ile -for
,,it ruuuan idine, related irtr~ian/ypc~csot its
manutacture, and its environmental dearadation products.

Q!: ective of S ru dy

'Ih(= oh-ective of this fitudy 'L.(,) deto'rmine the acute
oral to:iciyc quan idirno nit r&i in malo ar,,_ f-male

Ins t reof Cancer Peseo~ oh ( ICRI) cTi ce.

MATERIALS

Test Sjubstarnze

Chemi calI name: Guanidine Ni'ot

,nem icalI Abst rart Serv ico (CdAd,) Pe t '. N:,. 0 - )-1

MIolecutar struicture:
+

C I 11H 2 NO 3

ro 1 ecu Pair formulla: l(

Appendix A.

lipS
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Vehicle

The suspension vehicle for guanidine ra,

methvlcelluiose and 0.4% polyoxyethylerne-(20 -s.,C
monooleate TweenO80 (MC-TW80) in sterile watt ,or :ur 1, :
The methylcellulose (lot l2F--047q, expiration .
1986) was obtained froir Si :,a C.emical .'mna
The Tween®80 (lot 713137, expiration date, Fncrr

obtained from Fishe r Sc ientific Companv, C;ica
Manufacturing Division, Fair Lawn, NJ. 'The t .
injection (lot 426-27, expiration date, March I w
obtained from Cutter Medicai Laboratory, 7', r'i

Animal Dant,

Seventy-two male and 75 female ICR mice rt. Tlar
Sprague-Dawley, Inc, Indianapolis, IN, were studid, iey
were identified individually with ear taos r:m ered 34( 3,,
- 84C00269 (males) and 84C00270 -- 84C00.14, 4C3 -
84C00345 (females). Two males and 2 females vre select ,' , .
random for quality control necropsy evaluation at Ceceilj.
Two animals were removed from the study during i urra;4in.
Eighteen of the animals were studied in aa Apprc .itia- 2 .
Dose (ALD) determination. Six animals were -:o
another protocol. The animal weights on ...... t 4 ,
ranqed from 23 to 31 g. Additional animal data npe:: I

Appendix B.

Mice were caged individually in stainless ste..wi
mesh cages in racks equipped with automatic flushing
dumptanks. The diet, fed ad libitum, consis:ea ot Certiti i
Purina Rodent Chow Diet 5002 (lots JAN19842C and FEP32841D;
Ralston Purina Company, Checkerboard Square, St loiis, MO);
water was provided 1y lixit valves on a central inc. "he
animal room temuerat:urO wan corstantiy moni e-7 d 'd
maintained in a range from 20.5°C to 23.3'C with a re_;i,.e
humidity range of 44% ,- 72% w-Ith occ:asional spik es, tcU
due to room cleaning. The photoperiod was 12 hour.- o- ijht
per day.

METHODS

t. u dy i' w'ir, ,it , i t(i i - , '. i- in 't " . . ' 1 iri

..........................



Brown et al-3

using a computer-based stratified weight-biased method. The
Beckmin TOX2YS® Animal Allocation Progrim was used in P
conjunction with a Beckman TOXSYS® Data Collection Terminal.
After the initial dosing, additional mice were assigned to
female Groups 3 and 4 to define more completely the dose-
response relationship. This left female Group 6 with seven
animals. The animals were acclimated for 12 days before the
day of dosing. During this period they were observed daily
for signs of illness.

Dosage Levels

The results of the ALD determination suggested that the

median lethal dose (MLD) was between 800 and 1200 mg/kg for
both male and female mice. Based on these data, test doses
were selected (Table 1).

TABLE 1

Group Dose Schedule

Group Dose
(mg/kgc)

1 (vehicle) 0.2 ml MC-TW80
2 708
3 891
4 1121
5 1410
6 1780

Compound Preparation 
P

Five dosing suspensions (102.5, 129.0, 162.5, 204.5, and A
258.0 mg/ml) were prepared by mixing an appropriate quantity
of guanidine nitrate in 25 ml of MC-TW80 vehicle. The
compound was ground to a fine powder with mortar and pestle
and then slowly added to warm (50-600C) MC-TW80. These
mixtures were vortexed, stirred, and sonicated to ensure good
suspensions were achieved. Suspensions were evaluated for
homogeneity and concentration (Appendix A) . Samples for
analysis were transferred to screwcapped tubes and stored
below 0°C before analysis.

%|
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Brown et al-4

Chemical Analysis of Dosing Solution

Guanidine nitrate was stable in aqueous solution fo: at
least ten days (Appendix A). The vehicle was prepared three
days before suspension preparation. Dosing began the day
following the preparation of the suspension and was comp ]t;.d
within two days for all animals except the seven female !r-ce
in Group 6. These seven animals were dosed the follcwing
week with a freshly prepared compound suspension. Since the
accuracy and homogeneity of guanidine nitrate suspensions in
MC-TW80 had been demonstrated previously (see data for IDL
Protocol 84001 in Appendix A), only the most concentrated
suspension (258 mg/ml) was analyzed for homogeneity for this
study. Accuracy and homogeneity data are presented in
Appendix A.

Test Procedures

This study was conducted in accordance witn EPA
guidelines (2) and LAIR SOP OP-STX-36 (3). The volume of
dosing solution given each animal was based upon the desired
dose level and the compound concentration in suspension. The
dose level was increased by varying the concentration of each
suspension, and animals received calculated volumes based
upon weight. Volumes ranged from 0.21 to 0.27 ml in the male
and 0.17 to 0.24 ml in female mice. The vehicle control
group was given 0.2 ml of the MC-TW80 vehicle. Dosing was
performed by oral gavage without animal sedation or
anesthesia. Sterile, disposable syringes fitted with 20-
gauge, 1-1/2-inch, ball-tipped, stainless steel Perfektum®
oral gavage animal tubes (Popper & Sons, Inc, New Hyde Park,
NY) were used for dosing. Homogeneity of test suspensions
was ensured by vortexing immediately befor'- withdrawal of the
dose and by maintaining the test suspensions on heated (37-
40'C) magnetic stir plates. All animals were dosed betwe.e.n
1014 and 1136 hours on 27 and 28 March 1984 except for seven
female mice which were dosed between 1046 and 1056 hours on 3
April 1984.

Observations

Observations for mortality and signs of acute toxicity
were performed daily according to the following procedure:
1) animals were observed undisturbed in their cages, 2)
animals were removed from their cages and ivena physi
examination, and 3) animals were observed after being
returned to their cages. On the day of dosing, the mi-'. weie
checked intermittently throughout the day. Re(uorded
observations were perfcrmed approximately 2-3, 4, and 5 hours;
after the completion of dosing, and daily for the Y-(,roanider

~~~~*~~ P" Nl*.'* lV~ - .



Brown et al-5

)t I he 2-week test period. A second "walk through"
eb.'-,rw-v t-i rn wa'-, prr formed dai ly wil. h onily i f i ant
observations recorded. Body weights we.e rec-Gtded once
weekly during the course of the study.

Necropsy

Animals that died during the observation period were
submitted for necropsy. Those which survived the 14-day
study period were also submitted for necropsy. The animals
were terminated by intraperitoneal barbiturate overdose.

_tatiLical Analysis

Statistical analyses were performed on -he study
resulzs. Selected lethal doses were derived Cy Litchfield-
Wilcoxon probit analysis (4). The program, EASYGRAPH
(Tektronix, Beaverton, OR), on the Data General Computer,
Model MV8000, was used to draw the probit cu~ve based on
results from the Litchfield-Wilcoxon analyses.

Duration of Study

Appendix C is a complete listing of historical events.

Changes/Deviat ions

There were fluctuations in the relative humio±ty in the
animal room associated with steam outages that occurred from
1600 to 2200 hours on 31 March 1984 and from 0800 to 2000
hours on 8 April 1984. These days were selected by the
building engineer for routine maintenance. The outages did
not affect room temperature; however, the relative humidity
did reach 70% and 60%, respectively, on these two days.
These deviations were within the relative humidity limits set
by the ILAR Guide for the Care and Use of Laboratory Animals.

Animals were observed at 2-3, 4, and 5 hours rather than
1, 2, drid 4 hours as originally scheduled due to the length
of time it took to dose all the animals.

T'hesc changes did not aifect th( (utcvmze of the study.

Raw Data and Final Report St-raoe

A copy of the final report, study protocols, raw data,
retired SOPs, and an aliquot of the test compound will be
retained in the LAIR Archives.

%
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RESULTS

Fifty-one (91 .1%) of the deaths occurred wit 4 -
after dosing. The remaining Iive deaths occurred withir: 2 4
hours after dosinq. Table 2 lists the compound-r, . ,
deaths by group and the percent mortality. Two :i;
female mice (84C00300, 84COU306) from Group 3 (6'1I , l
werc removed from the study and excludei l1r- stats iml
analysis. Animal 84C00300 wj:; identified a. i mi',--, .
dosing while 84C00306 was iden!tired as a risdc,-' t
necropsy. Appendix D is a tabuilar presentation o (c .
mortality.

TABLE 2

Compound-Related Deaths by Group

Group Dose Compound-Related Death,,' Percent
(mg/kg) Number in Group Mo tn] I ty

MALE

1 Vehicle 0/5 0
2 708 0/I0 0
3 89i 3/10
4 1121 5/)0 fD
5 1410 9/10
6 1780 9/10

FEM ALE

1 Vehicle 0/5
2 708 2/10 2"

3 891 8i .5

4 1121 9/15 60
5 141.0 6/10 6"

6 1780 5/7 > >  /1.

Numbers in Groups 3 and 4 (females) were inereaud after the
first day of dosing in an attempt to define moiu: compl,,etely
the dose-response relationships.
>Group 3 (females) contained t ;o additional aalimals which
were misdosed and therefore excluded from statistical
analysis and removed from the study.

> eritvn f ita I e!, wore a c:*, [I ;n d to (Ctoup 0. b

., ,, .' ., ' -,..-.. ; N+ ,. . """, N * 5 "'" ,,". . . ,,"" " .V" . . ', '-.,% ' . - -- J ".,+'. " , , -- - " ' . - . .+J" * O '.. L ' .
"
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Lethal Dose Calculation

Lethal dose values were calculated by the Litchfield-
Wilcoxon method of probit analysis. The equation tor the
probit regression line was: Y = -19.10 - 7.92 log X for
males and Y = -3.19 + 2.72 log X for females, where X is the
dose and Y the corresponding probit value. Lethal doses
calculated from the equation for the probit regression line
are presented in Table 3. Figures I ana 2 graphically
present the actual data points and the regression line.

TABLE 3

Calculated Lethal Doses (LD) of Guanidine Nitrate

Effect Dose 95% Ccrifidence Limits
Level (mg/kg) (mg/kg)

MALES

LD10 762 (603, 963)
LD50 1105* (957, 1276)
LD90 1603 (1268, 2027) L

FEMALES

LD10 348 (103, 1173)

LD5O 1028' (752, 1404)
LD90 3036 (901, 10,231)

]Median Lethal Dose

Clinical Observations

The most frequently observd catt:oo is oi clinical
signs in animals administered Quanidine nitrate were
behavioral disturbances (51 ot 105 animals dosed), hunched
posture (30 of 105), and changes in refle : activity (26 of
105). Behavioral signs included irritability, inactivity,
disoriented condition, hyperactivity, jumping, hypertonia,
tremors, twitching, head tilt, catalepsy, or ataxia. Changes
in reflex activity include depressed grasping and righting
reflexes and changes in the startle ref!Fex. Although
clinical .;igrs were observed at oiith loe ivei, there was no
clna. dose-respon7e re]i t.iornsiip for sver ty or duration ot
the -sym ,rms.

U
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Brown et al-iO

Thirty female mice died during thc study. Of the 25
surviving female mice, 17 were normal within 24 hours and
another 7 mice were normal within 48 hours. Twenty-six male
mice died during the study. Of 24 surviving males, 14 were
normal within 24 hours, and 8 other mice were normal within
48 hours. All vehicle control animals survived until Etudy
termination at 14 days.

The term "disorientation" describes a behavior paiti ,rn
in which the animal appeared dazed and confused inreFnc
to external stimuli. "Disoriented" animals were observed
sitting in their cages with vacant stares and exh2bitinq
little or no response to noise, movement of their cgqes, or
handling. Their movements were hesitant and appeared random
except upon perceiving a threat which elicited grossly
exaggerated escape movements. Table 4 contains a summary of
clinical observations. Appendix E contains indi,4dual animal
histories.

Weight gains of survivors were not affected by dosing.
Table 5 presents the mean body weights by groups. Appendix F
contains individual weight tables.

Gross Pathology Observations

Vehicle control animals were normal (N!,R = no lesion
recorded) by gross examination. The mortalities in the
groups which received compound appear to have been caused by
the test compound except for one female (84C00306) identified
as misdosed. Test compound-related lesions were found only
in the respiratory system. The lungs of 19 females alid 10
males were congested. A single male in Group 6 (1780 mq/'kg)
had multiple petechiae in the glandular mucosa of the stomach
which was considered an incidental finding. The veterinary
pathologist's report appears at Appendix G.

%-
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TABLE 4

Incidence Summary for Clinical Observations in Mice
Administered Guanidine Nitrate

Category of Group 1 2 3 4 5 6
Clinical Dose(mg/kg) Vehicle 708 891 1121 1410 1780
Signs (N=) 5 i lot lot 10 lot

MALES

Respiratory 1 0 1 3 2

Gastrointestinal> 1 1 3 1 2 1
Behavorial > >  2 6 6 4 3
Skin< 1 1 2 3 1 1
Hunched Posture 0 2 2 0 3 3
Refle':< 0 2 3 1 3 2
Otheri 1 0 1 2 0 0
Normal 1 3 0 1 0 0

FEMALE S

Respiratory* 0 0 3 3 2 1
Gastrointestinal> 1 3 3 1 0 1
Behavorial > >  3 8 6 7 5 2
Skin< 1 1 0 2 0 0
Hunched Posture 3 6 2 7 3 2
Reflex<< I 4 -1 3 1
Other 0 1 0 0 0
Norma l 1 0 0 0 0 0

tNumber of females.n Group 3 wa-s- 3 rop 4 the number
was 15, and in Group 6, the number was 7.
* Includes changes in rate, depth, and/or regularity.

>Includes increased salivation, diarrhea, retching movements,
or stains on body.
>>Includes irritability, inactivity, disoriented condition,
hyperactivity, jumping, hypertoniA, tremors, twitching, head
tilt, catalepsy, or ataxia.
<Includes alopecia and rough coat.
<<Includes depressed grasping and/or rightinq reflexes, and
changes in the startle reflex.
#Includc; prostration, tonic cAnnvdlr;iis, ,;m 2quintiiiq.

..7%
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TABLE 5

Mean Body Weights In Grams ± S.E t

Dose At Dosinq Day Day
(mg/kg) Receipt Day 7 14

MALES

Vehicle 28.2 34.2 35.6
±0.5(5) ±0.7(5) ±0.8(5) ±0.4(5)

708 28.1 33.5 39.4 ,5.

±0.5(0) ±0.6(10) ±1.6(10) ±0.4(1! )

891 28.0 34.7 37.3 3 .3
±0.4(10) ±0.6(10) ±1.3 -7 + .9 (7)

1121 26.6 34.5 40.0 36.8
±0.5(10) ±0.8(10) ±2.2(c) +0.7(5)

1410 28.0 34.0 35.0(1) 3 .0(1)
±0.6(i0) ±0.6(10)

1780 27.6 33.7 33.0(1) 35.0(1)
+0.7(10) ±0.6(10)

FEMALES

Vehicle 25.6 28.4 30.6 28.8
±0.3(5) ±0.9(5) ±2.6(5) ±0.9(5)

708 26.6 28.4 32.5 29.9
±0.4(10) ±0.6(10) ±2.1(8) ±0.5(8)

891 26.5 28.1 33.8 28.2
±0.3(15) ±0.5(15) ±2.8(5) ±1.4(5)

1121 26.2 27.7 33.2 29.0
+ 3 (15) ±0.3(15) ±2.2(6) ±0.7(6)

1410 27.2 28.5 28.0 28.8
±0.6(10) ±0.5(10) ±0.7(4) ±1.0(4)

1780 27.3 28.6 28.0 26.5
±1 .6(4) ±1. (7) ±2.0(2) ±1 . k2)

tNumber in parerthesis number of animals.

AWeiqht uf! r,r 4-6 hr ,;, in pr 'p Lr;tl ioj I r ( , r,
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DISCUSSION

The calculated MLD for guanidine nitrate was 1105.0
mg/kg in male ICR mice and 1028.0 mg/kg in female ICR mice.
These MLD values are within the slightly toxic range (5).

Guanidine nitrate appeared to have a pharmacologic-
toxicologic effect primarily on the central nervous and
somatomotor systems as supported by the clinical signs data;
however, no correlated gross pathological findings were
observed. Guanidine has been reported to increase the
amplitude of the nouromuscular end-plate o ntial by
increasing the quantity of acet y.!cholin,, '.ised from the
nerve endings by a single nerve impulse (6). Because of its
ability to augment neuromuscular transmission, the
hydrochloride form of guanidine has beer. used to treat
myasthenia gravis (6). More recently, quanidine
hydrcchloride has been used in the treatmcnt of botulism (7)
Since the botulism toxin blocks the release of acetylchoiine
at the neuromuscular junction, the therapeutic effect of
guanifine hydrochloride is attributei to a facilitated
release of acetylcholine from remaining efflux sites not
blocked by the toxin (8). This proposed mechanism of action
is consistent with the listing of cuanidine as a striated
muscle stimulant (9). It is also consistent with the
clinical signs reported in this study.

CONCLUSIONS

The calculated MLD values for guanidine nitrate were
1105.0 mg/kg for male ICR mice and 1028.0 mo,,g for female
ICR mice. The lethality and clinical signs were observed
primarily during the first 24 hours after dosing. These
results indicate that guanidine nitrate is a slightly toxic
compound (5).

- . ,. ,' ,. .' ,.w,*--, ")O, **..V '.v *V-' \ .'... .'; + , 'd'..v ".2 ¢ pg .*2.t*-' -'f:' . .. f s. .; ' ,* * ',
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Appendix A: CHEMICAL DATA

Chemical Name: Guanidine N114itiate

Lot Number: 123F20

,-nemical Abstraccis Registry Numnbr: --06-93-4

LAIR Code: TPQ% '

MIolecular 'Formula: CH6 N3-N0 3

M-1olecular Wveight: 122.1

Physical State: W, hite crystalline powder

M!elting Poi nt: 2 14'C1

Analytical Data:

Infrared soectroohot orvet rvwas7 per formeo, .t

spectrum obtained2 was icient ical1 t o the Sal t ler T- ,r :-
Guanidine Nit rate,. Mjajor a bscirpt ion pe-aks were "v( 1 it

3400 (broad), 3280, 1665 15, 1408, 18,oo§5i.
grade of materiat obtaind for this stludx ;i ret:fr
tihe Ultra log Grade by the Tiarf.a cruror. TV'I' 1 01)- o
bulk container states that tlv - purity isat uo s:

Source: Chemical Dynamics Corporation
Hadley Road, P.O. Bc:" 3 9
South Plainfield, NJ

1W1 nd h ol : %, ea.,TeM c e . th d ., P d 'J
M.erck and Co., iri., 11k: n5)2 r aph ONlbol 4 11,
-'Whveler Cs . N1it ::6< in Lose-Nit roqaid~n I'! c~j:
Laboratory Notebook #84-05-010.2, a). 62. Lt1 ro M4
Institute of ezs arch, Presidio of San Francisco ,, 'A.
-Sadtler Research Labora-tory, Inc ., Sakltie-r st~nlird -<Kra.,

Philadelph La: Theo Salt Icr Resbqjrch Labcr~r, 2 .,'

Infrared Szcectroo-ran 49q.
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Appendix A (cont.): CHEMICAL DATA

Analysis of Dosing Solutions/Suspensions and Determination of
Stability

Dosing solutions/suspensions of guanidine nitrate were
vortexed to ensure suspension of particulate material and 1-
ml samples were removed from the top, middle, and bottom.
Samples were transferred to screwcapped tubes and stored
below 0°C prior to analysis.

For analysis, dilution of the .. necessary. The
first dilution was accomplished by heatinq :<,o ]-ml sample to-
50°C in a water bath to dissolve suspended maLori-l, and then
quickly cooling to room temperature. Before zhe suanidine
nitrate could crystallize out of solution, 0.5 ml was
transferred to a 50-ml volumetric flask and diluted tc volume
wittl water. This worked satisfactorily for all
concentrations except the highest (258 mg/rt-!. This sample
was kept at 50'C while the aliquot .as rejor,.

A second dilution of 1:100 was performed for a total
dilution of 1:10,000. Aliquots (2 ml) cf the final dilution
were assayed using a modification of the Vcces-Proskauer

assay for guanidine.1 Quantitation was accomplished by
measuring the absorbance of a colored g,_nidine derivative at
a wavelength of 535 nm.

For the first analysis, seven sampIs w,-re chosen that
represented the entire range or con entrat'cns used t.ar
dosir q.2 The results indicated tha: hodn,pn.s spens ions
can be prepared up to 25% mg/ml ('.! i A:; . result of
this determination, all subsequen- r. wete performed
with pooled samples (i.e., the ton, ,-iddle, and bottom
samples obtained from dosing solutionsisn't.nsions were
heated to dissolve suspendtd material . pc ] dW Thse,
results are presented in TablE 2. ()1- 'U suspensions
prepared, four were determined to be ,;thir ':.2 of the

target. The concentration of the t;< 258-mg ml suspensions,
however, showed a deviation of 10.1 and !C.-Y below their
target value.

vicklus MJ, Stein IM. The coloiinotri,." ,rrlnatio, of
mono- and disubstituted gani" n s . A n, . . em 192;
5 3 9 55553

o52, 9-9

2 W ti ,'l ,r '1< N i l i {, ' i ]li ): .. -f i, ,,, ll, ::[ ii :, } c~ i '<' 'I

l.,l <. ,!: ',I / 1 < l ,:l ,ll~ # { . - (J' () l .;' t ! '1 ' ' , t [,t l t ,' ~ iI

A ] [[~
s ' 

] [l";t.] I l~j ,!, J l 7(-' < ¢; I ch , }'[ ':7 <J[ > < I . ,1[1 ['[ Ill .1 [ l<] )/ 'p

3[f) ,-]. [7 .50, ['' D<'
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Appendix A (cont.): CHEMICAL DATA

Analytical Method: Stock Solutions and Calibration P,,,

Stock Solution - 50 Ig/ml in water:

The stock solution was prepared by weighing Dut t0.Q mj
of guanidine nitrate and transferring this omoir? a
1000-ml volumetric flask. The compound was tiI t,
volume with water and mi.xed well.

Standard Curve (calibraticn pL-):

To generate the standard curve, two ml of 4maniie
nitrate solution were prepared at a variety or
concentrations as follows:

Final ml of stock added to m- ot- wc er
Concentration

2 gg/ml 0.08 ml stock 1.92 m. ,ares
5 0.20 1.80

10 0.40
15 0.60 1.40
20 0.80 L20
25 1. 0o)0
30 0 . s 0.80

V.



Brown et al- 9

Appendix A (cont.) CHEMICAL DATA

Ca lCu at ions:

Linear regression was used to cal,..late dr, s,',an
curve. In all cases a correlation coc'tticierit (r) of
greater than 0.999 was obtained.

assay value = .g/ml found x dilution factor v A

(mg/mI) 1000

where pg/ml found is determireo by linear regression

dilution factor = 10,000

A 1 tor all samples ex:cept thcse o.tained fIom
sucpensions of guanidine nitrate ,t 258 mg/ml. Fc C-
these samoles, A has a value of 1.0101 which
accounts for the change in volume on goinj from room
temperature to 50'C. This factor was calculated by
dividing the volume of 1 kg of wator at O0°C by the
volume of 1 kg of water at 200 C. Data on water
volume as a function of temperature were obtained
from the CRC Handbook of Chemistry and Physics, 64th
ed., R.C. east, ed., 1983, CRC Press, 2oca
Raton, FL, p. F-5.

Stability:

The stability of gi :.ili:e nit i c{;eous
solution is demonstrat ed by I h, ib:7.IrLnc;,,c values
obtained for a standard solution contain-ing 20 tg/ml of
guanidine nitrate. This solution was orepared on 25 Max:i'
and kept at room temperature over the period sf
analysis. From 25 May to 6 ure, fou- assaiys of this
solution were performed yieid.,, statist -cally identical
absorbance values.1 Since the Vco s-Prr.skauer assay is
specific for unsubstituted and rrono-suostituted
quanidines, he data demnt,. h t :-.,ia,,a : t:; lut Inl

of guanidine nitrate ,r sI l, p . ot at loist
12 days (Ta,!,e 3)

W1h-*'1 r. CR. NitrocelPlulere-i ,
Laborltory Notebul: r #8-05-01 '.,), , '.-/< . ti nan A:.
T[ist itote of Pes<arch, CA.e:;idio V -", :',, CA
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Appendix A (cont.): CHEMICAL DATA

TABLE 1: A.'i 1 t 'o. inq u.ripens~o:orI onoq....

Date Date >'ource ,t l.'Arqet Ccric. Actual Conc.
Mixed Ana 1yzcd Sample* mg/mi mc4,mI

6 Mar 18 May T 66 > 6 1.4 102.1
M 6') . 99.2

Mean 662 100.3

14 Mar 18 May T 83 > 80.5 97.0
M 75.7 < 91.2
B "7 1,2 9"3.C

Mean 17. 8 93.i

8 Mar 18 May T 100 96.0 96.0
M 99.8 99.8

97.6 97.6
Mean 97.8 97.8

8 Mar 18 May T 133 122.2 91.9

m 131 . V. 1 f
B 122.8

Mean 125.4 4

8 Mar 18 May T 166 162.5 97.9
iM1 165.3 C

158.7

Meon 162.2 91.7

6 Mar 18 may T 200 184.5 92.3
M 188.0 94.0
B 197.0 98.5

Moan 18.8 14 .

27 Mart 18 May " 230.0 [ i

M 245.2 9,.,

R 224. 6

, in 233. 3 0.

'The letters T, M, and B rete_ 'o the tor), middJO, ;Ind O cm t.11
dosing soiutian/su:nion,

'>These sampet,; w(t s 1t i.
<rhis mplt waT; (,rlgin~ illy n5s,.y,, on 18 M,,y and i i *w v,iluw o! , 1.
mg/ml was deterr'i r,,cd. Petna lysi , on 29 May 84 gay. , v iue .,.
mg/ml . As a clheck t< onoL st or;: yr.her .Sdrnp ('- Propaiiid onl 6 M,6 I V ,, I1 . 7

Mar were also re(dr, aly7d oiN 29 May . The Value:{ ohit,i ind far t ,
:Olfpll: wrr. within 1"11 -toi. . 1 , . V d'i,.l 'ill izi,.i -,i Il t',

d r, f l, , ;I,1 :;tu ldy 1. 
,, 0 ,

"
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Appendix A (cont.) CHEMICAL DATA

TAJ\B1,. ': V r -i f i Cat i ()n 01f Gtj c iii11 i(1 i r ia t tor i i c) >Ci

Date Date Target Conc. Actual Conc.i %10 Ta r oet
Mixed Analyzed mg/mi mg/mir~

26 Mar 25 May 102.5 98.8 ± 0.7 96.4
129.0 122.1 ± 0.1 94.7
162.0 151.9 ± 0.8 93.8
204.0 193. 1 ± 1 .5 94.8
258.0 231.9 ± -1. S 89.9

3 Apr 6 Jun 258.0 231. ±~ 1. 837

*W heE 1jr- CR . Nitrocellulose-NItroguan" di) , roe Cts .
Laboratory Notebook #84-05-010.2, p. 7-E Lettetman Arm,.
Institute of Research, Presidio of Sari Franicisco, CA.
tMean and standard deviation of three analyses.

TABLE 3: Stability Assay of a 20) p~rii Standard Solution of
Guanid i i (.11 it em

Date of Ana lysis AoiwneVilues*

25 May 84 1.7,1 ± 0.02
29 May 84 1.76 ± 0.051
30 May 84 1.76 ± 0.02

6 Jun 84 1.76 ± 0.0C'2

* aues are mean ±S.D. for three replicatocs.
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Appendix B: ANIMAL DATA

Species: Mus musculus

Strain: ICR

Source: Harlan Sprague-Dawley, Inc.
P.O. Box 29176
Indianapolis, IN 46229

Sex: Male and female

Date of birth: Male: 27 January 1984
Female: 27 January 1984

Method of randomization: Weight bias, stratified ani;:
allocation (SOP OP-ISG-24)

Animals in each group: 10 maie and female animals, except:
Group 3 females totaled 14,
Group 4 females totaled 15,
Group 6 females totaled 7,
Group 1 (controls) contained 5/sex.

Condition of animals at start of study: Normal

Body weight range at dosing: 25-39 g

Identification procedures: Ear tag (SOP OP-ARG-I), tao
numbers 84C00198 to 84C00315
inclusive.

Pretest conditioning: Quarantine/acclimation .4-26 Mar 84

Justification: The laboratory mouse has proven to be a
sensitive and reliable system -or lethal dose
determi nat i on.

1 Woo
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Appendix C: HISTORICAL LISTING OF STUDY EVENTS

Dare Event

14 Mar 84 Received 72 male and 75 female ICR mice. Mice
were checked for physical condition, sexed,
weighed, cervical skin tagged, and
individually caged.

14-26 Mar 84 Animals were observed daily during
quarantine/acclimation period.

15 Mar 84 Four mice (2 male and 2 female) wcre submitted
for necropsy quality contrcl.

16 Mar 84 Animals were weighed and randomized into dose
groups. One animal was removed from the
study.

20-21 Mar 84 Eighteen ALD animals were fasted 2-4 hours, |

weighed, dosed, and ob;erved. One animal
was removed from the study.

27,28 Mar, One hundred seventeen animals were fasted 2-4
3 Apr 84 hours, weighed, dosed, and observed three

times during the first 6 hours after dosing.

28 Mar- Animals were observed daily for 14 days
16 Apr 84 in a.m. and p.m.

31 Mar, Steam outages occurred in animal suite.
8 Apr 84

4,11 Apr 84 Animals were weighed.

10,11 Apr 84 All surviving animals exceprt Group 6 females
were fasted 2-4 hours. weighed, and submitted
to Necropsy at study term:tio.

17 Apr 84 Six animals transferred to another protocol.

17 Apr 84 S2Urviviniq Gr(,i) 6 ti.malos wor, fcisto.i 2-4
hour s, we i qhti, i t :- I) in it t Io Nccrup. y it.
2t-dy terminattion.

I

............................................ L . . ' .9..
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Appendix D: Cumulative Mortality Data*

'Fime after Dosing
Dose Animals Hols Da
mg/kg Dosed 2 4 6 1 2 3 4 5 6 7-14

MALES

0 5 0 0 0 0 0 0 a 0 0 0

708 i0 0 0 0 0 0 0 0 0 0 0

891 10 0 3 3 3 3 3 3 3 3 3

1121 10 0 5 5 5 5 5 5

1410 10 4 7 8 9 9 9 9 9 9 9

1780 10 6 8 9 9 9 9 9 9 9 9

PERMLES

0 5 0 0 0 0 0 0 0 0 0

708 10 0 2 2 2 2 2 2 2 1- 2

891 13 0 7 8 8 8 8 8 8 8 8

1121 15 3 8 9 9 9 9 9 9 9 9

1410 102 6 6 6 6 6 6 6 6 6

Totals 20 51 55 56 56 56 56 56 56 56

*V-aues are deaths/dose qroup.
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Appendix E: INDIVIDUAL ANIMAL HISTORIES

ABBREVIATIONS USED IN APPENDIX E

Inc. = increased
Dec. = decreased
Dep. = depressed

MALES: Vehicle Cr.i itrc1

S

Animal Clinical Signs Dates Observed Severity
Number (1981")

84C00206 Squinting March 27-28 Slight
April 2-7 Slight
April 9-10 Slight-

84C00208 Alopecia Apri l 1 4-9, Modera,.,
Perianal I ai,, y, April c-10 SiiqhT
Head stari, ye low Aril 10 S.i Tt

84C00213 Inc. resp. rate/dearth .C1 Slight
Inactive March 29-30 Sliqht

84C00214 Normal N/A N/A

84CO023U Inactive M '?rcI' 3] S i qht
Acril -2< Sliaht

:1

V~
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALES: -708 mu/kg Guanidine Nitrate

Animal Clinical Signs Dates Obseived :;ev-trry
Number (1984)

84C00198 Normal N/A

84C00199 Perianal sLain,yellow March 28 ight
Inactive March 28-29 SIight

84C00200 Inactive March 22',30 Slight
April 2-li Slight

Dep. grasping reflex March 28-.., S9iht

84C00201 Normal N/A A

84C00211 Normal N/A N/A

34C00227 Inactive March 28 S-iaht
Hunched postu -m March 28 ilight

84C00239 Disorionted March 28 N. r-d
Hunchiod post.ut- " Ma rch 28 't1 t
Catalepsy March 28 qg.

Inc. resp. rate March 28 Iicht
Dep. graspinq refit: March 28 , -ked

April 4 (1&e t
April 5 i .ihr

84C00247 Irritable March 29 Sli,qht

84C00256 Rough coat March 29 Slight

84C00269 Irritaule March 2)-2' . i2ht
Hyperactive March 23 Mdrk,,
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Apprndix E (cont.): INDIVIDU.L ANIIMAL HISTORIES

MALES: 891 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00212 Death March 27 2.8 hr

84C00222 Inactive March 30 Slight 

84C00223 Death March 27 2.5 hr

84C00228 Rough coat March ?7 Slight
Irritable March 27 MoJer-ile

84C00242 Prostrate March 27 N/A
Twitching March 27 Marked
Tremors March 27 Slight
Abdominal stain,yellow March 2/ Marked

March 26 Moderate
Inactive April 1 Slight

84C00246 Inactive March 27 Slight
Dep. grasping reflex March 27-28 Slight
Dep. righting reflex March 27 Slight
Hypertonia March 27 Marked
Hyperactive March 27-28 Slight
Irritable April 9-10 Moderate

84C00253 Dep. grasping reflex March 27 Slight
Diarrhea March 27 Slight
Perianal stain,yellow March 27 Slight

84C00258 Inactive March 27 Sliqht
Twitching March 27 Slight
Dep. grasping reflex March 27 Marked
Disoriented March 27 Slight
Hunched posture March 27 Slight
Perianal stain,ypllow March 27 Moderate

84C00260 Death March 7 3 hr

84C00261] Inactive MIrCh / Marked
Hunched posture M'arch 2 1 Marked
Rough coat March 7Sligh
Head tilt March 27 Slight % 1

*'- 0



Brown et al-28

Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIFS

MA[,Es: :1121 mqg/kq Cuanidine Nitrate

Animal Clinical Siorns Dates Observed
Number (1984)

84C00204 Death March 27 t ar

84C00217 Death March 27 2.1 hr

84C00219 Disoriented March 27 Moderate
Inc. resp. depth March 27 Moderate
Inc. resp. rate March 27 Slight
Inactive March 27 ,Moderate
Tremors March 27 Moderate
Dep. qraspinri reflex March 27-2 8 S]iht
Hypert onia March -7 Xatk -d
Convulsion, tonic March 27 Mcderate
Rough coat March 27-28 Slicht

84C00236 Prostrate March 27
Death March 27 L.

84C00238 Inactive March 27 21

84C00244 Normal N/A N/A

84C00249 Death March 27 ,

84C00257 Death mmi.2 h

84C00261 Rough coat March 27 S liaht
Twitching March 27 M:.>rate
Disor'ented March 2"7 I J i,
Hypertonia March 27 Moderate
Neck stair,yell y,: March 27 S 1 ht

84C00265 Rough coat March 27 M_;rked
March 28 SLight

Hypertonia March 27 Slight

II

:% % %
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES
S

MALE: 1410 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00202 Inactive March 27 Slight
Hunched posture March 27 Slight
Inc. resp. rate March 27 Marked
Inc. startle reflex March 27 Moderate
Hypertonia March 27 Slight 0
Twitching March 27 Marked
Tremors March 2' Marked
Death March 28 24 hr

84C00210 Death aMarch 27 1.8 hr

84C00215 Inc. Resp. Depth March 27 Marked
Dep. righting reflex MNrch 27 Moderate
Cep. grasping reflex March 27 Marked
Ataxia March 27 Marked
Tremors March 27 Marked
Hunched posture March 27 Moderate
Death March 27 3.4 hr

84C00216 Death March 27 2.1 hr

84C00225 Inc. salivation March 27 Sliaht
Perianal stain,brown March 27 Sliqht
Irritable March 27 Moderate 1

84C00232 Death Match 2/ 1.7 hr

84C00240 Death March 27 1.8 hr

84C00255 Inc. resp. depth March 2 Marked 
Dec. resp. rate March 27 Slight
Hunched posture March 27 Moderate
Rough coat March 2 Marked 
Retching movements Mrch 27 Marked
Inactive March 27 Slight
Dep. grasping reflex March 27 Moderate
Twitching MaircI 27 Slig9ht"
Hyvertonia M,i, ch 27 Sliqht
Dc t~h M'<- rc~i 2'" 5.2 hr

S-~---- .4.
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S
Appendix E (cont.) INDIVIDUAL ANIMAL HISTORTES

M4ALE: m410 rgk2 Cnin[o me Nitrt ent cc,

Animal Clinical Slicns Dates ulble,,evee
Number (1984)

84C00266 Death March 27

84C00268 Death March 27 . p

.

.-
'a"
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALE: 1780 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00205 Death March 28 2.1 hr

84C00207 Inc. resp. rate March 29 Slight
Inactive March 28 Slight
Disoriented March 28 Moderat.e
Hunched posture March 25 Slight
Death March 23 2.5 hr

84CC02',9 Death Marcn 28 1.8 hr

84C03;'26 Death March 28 2 hr

84C00233 Death March Z8 1.7 hr

84C0024- Death March 28 1.6 hr

84C00245 Hunched posture Ma ch 28 Slight
Inactive M cn 28 Moderate
Disoriented March 28 Moderate
Dep. grasping reflex March 2P Slight
Inc. resp. rate March 28 Slight
Death March 28 4 hr

84C0C251 Hunched posture March 28-31 Sliaht

April I Slight
Inactive March 28 Moderate

March 29-30 Slight
Rough coat March 28-30 Slight
Perianal feces,green March 28 Moderate
Dep. grasping reflex March 3) Slight

84C0u252 Death March 28 1.6 hr

84C00259 Death Mad-ir 28 1.7 hr

::

C ,<, , .v ~~ %rf. P? \ ~ ~ ~ . *
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMIALES: Jehicle C,,n trols

A ,;ima,1 C.1 -4 n -Ca I Signq Da-es Qbc. %ved
Numb~er (94

B 4C 0 02 76 PHunci( 7, post -12 , e >
I nact: 've M,,arch 27

8 4CO 3 rrirabl1e ac _

Hunched pcstuire M1a r ch 2--
I na ctv Pe Ma r n
Hypertc-nia Marz f
D e p. r' qic r: -j ec 2
D i fo r .Ct-ed Ma-rco1

84C00328 hunched postu-re March 7
T r e mrs >a 1(-,1c 1nh

A1pr .J 12,93

84C00329 11oirmai

84CO0330 Abd orrere s a r-, (iow Ma r ch

lad%161
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALES: 708 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00273 Death March 27 2.6 hr

84C00284 Hunched posture March 27 Slight
Disoriented March 27 Slight
Twitching March 27 Slight
Back stain,yellow March 27 Slight

84C07293 Disoriented March 27-28 Slight
Hunched posture March 27 Slight
Inactive March 27 Slight
Dep. grasping reflex March 27 Moderate
Irritable April 4-10 Moderate

84C00296 Death March 27 2.7 hr

84C00299 Disoriented Ms rch 27 Moderate
Irritable March 27 Moderate
Hunched posture March 27 Slight
Inactive March 27-28,30 Slight

84C00301 Inactive March 27 Slight
Disoriented March 27 Slight
Hunched posture March 27 Slight

84C00305 Twitching March 27 Moderate
inactive March 30 Slight

84C00324 Hunched posture March 27 Marked
Inactive March 27,29-I Slight
Rough coat March 27 Slight
Tremors March 27 Moderate
Perianal stain,brown March 27 Slight
Dep. grasping reflex March 28,30 Slight

N.

I!
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALES: 708 rng/ka Guanidine Nitrar-e (cont.)

Animal Clinical Signs Dates Observed Seve: rj
Number (1984)

84CO0327 Hunched posture Ma rch 27 a r k, "
Disoriented March 27 M(odezatc
Tremors March 27 '3 i c:1-
Perianal stain,brown March 2-7 S*i ic-,
Mothh-i stain, brown Mar ch 27
Dep. grasping Ye-fiey. March 27-2P gl
Hypertonia M1arch 2'7

84C00336 Inactive March 29-3- ac
Disoriented March~ 27 .LA

4'Dep. grasping reflex March 29 1 ich:

V.~~ ./~ ...- ..* ...
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALES: 891 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00275 Death March 27 2.2 hr

84C00279 Death March 27 2.2 hr

84C00281 Death March 28 2.4 hr

84C00283 Irritable March 27 Slight
Disoriented March 27 Slight
Inactive March 30 Slight

84C00287 Hunched posture March 27 Marked
Disoriented March 27 Slight
Inactive March 27 Slight
Twitching March 27 Slight

84C00291 Inactive March 28 Moderate
April 3 Slight

Twitching March 28 Slight
Dep. grasping reflex March 28 Moderate
Inc. resp. rate March 28 Slight

84C00295 Death March 27 2.2 hr

84C00297 Inactive March 27 Moderate
Inc. resp. depth March 27 Slight
Twitching March 27 Marked
Tremors March 27 Moderate
Disoriented March 27 Marked
Perianal stain,yellow March 27 Slight
Mouth stain,yellow March 27 Moderate
Dep. grasping reflex March 27 Moderate
Dep. righting reflex March 27 Moderate

84C00300 Misdose

0*
U-
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Appendix E (cont.) INDIVIDUAL ANIMAL HISTORIES

FEMALES: 891 mg/kg Guanidine NiLrate (cont.)

Animal Clinical Sians Dates Observed Severit-,,
Number (1984)

84C00303 Inactive March 28 Mu'rat
Perianal feces March 28
Hunched posture March 28 light
Irritable March 28 Mc i2rate

March 30 Slight.
Disoriented March 28 Slight

84C00304 Inactive March 27 Moderat >
Inc. resp. depth March 27 Moderate
Disoriented March 27 Moderate
Dep. grasping reflex March 27 Marked
Dep. righting reflex March 27 Slight
Tremors March 27 Marked
Twitching March 27 MnrKed
Retching movement March 27 ia
Prostrate March 27 2' A
Death March 27

84C00306 Misdose

84C00307 Death March 28 2.2 hr

84C00313 Death March 27 3.3 hr

84C00325 Death March 27 2.1 hr
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALES: 1121 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates (1984) Severity

84C00270 Hunched posture March 27 Marked
Disoriented March 27 Marked
Inc. resp. depth March 27 Moderate
Jumping March 27 Moderate
Death March 27 4.2 hr

84C00278 Hunched posture March 27 Marked
Inactive March 27 Moderate
Rough coat March 27 Slight
Disoriented March 27 Moderate
Diarrhea March 27 Slight
Perianal stain,yellow March 27 Slight
Dep. grasping reflex March 27 Moderate
Hyperactive March 27 Slight
Irritable April 3 Slight

84C00285 Disoriented March 27 Moderate
Hunched posture March 27 Moderate
Inactive March 27 Moderate
Dep. grasping reflex March 27 Marked
Irritable March 29-31 Slight

84C00289 Disoriented March 27-28 Slight
Hypertonia March 27 Moderate
Irritable March 27-28 Moderate

April 3-9 Slight
Inactive March 27-28 Slight
Hunched posture March 27-28 Slight

84C00292 Death March 27 1.9 hr

84C00309 Death March 27 1.8 hr

84C00310 Death March 28 2.2 hr

84C00311 Death March 28 2.2 hr

84C00315 Death March 27 1.8 hr

II• . a w
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Appendix E (cont.) : INDIVIDUAL ANI14AL HISTORIES

FEMALES: 1121 gik2 Guanidine Nitrate (cont.)

Animal Clinical Si(Ins lit e.-; Observed ,"!L "

Number (1981)

84C00319 Disoriented March 27 ke,-
Dep. grasping reflex March 27 Y'a-derata

Tremors March 27 M'2der te

Inc. resp. rate March 27 &mcht
Hyperonia March 27 S] igi

Hunched posture March 27 h

84C00323 Death March 28 2.1 hr

84C00326 Death March 27 3 h:

84C00332 Inactive March 28 Marked

Hunched posture Mar ih 28 cd-rat-e
Disoriented March 28 Mderat
Gaspin March 28 3] 1ch:
Tachypnea March 28 Moce:ite

84C00335 Hunched posture March 27 Marked

Rodgh coat March 27 M 0de1at (
Tremors March 27 datkcd

.Discriented March 27 Mcderate
Inc. startle reflex March 27 li ght

Irritable March 27--24 ,Ia-k ed
March 31 Si1 iht
April 2-7 Moderate

Hyperactive March 27-28 Marked

Inactive March 31 Sli-cht
April 5-6 SIiht

84C00338 Drath March 28 .h
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALES: 1410 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00272 Death March 28 2.1 hr

84C0C277 Death March 28 2.2 hr ,4

84C00286 Death March 28 1.9 hr S

84C00288 Inactive March 30 Slight

84C00294 Hunched posture March 28 Slight
Irritable March 28 Slight
Inactive March 2R Moderate
Dep. grasping reflex March 28 Moderate

84C00302 Death March 28 2 hr

84C00308 Hunched posture March 28 Moderate
Inactive March 28 Moderate
Inc. resp. rate March 28 Moderate
Irritable March 28 Slight

84C00314 Jumping March 28 Marked
Twitching March 28 Marked
Inactive March 28 Marked
Inc. resp. rate March 28 Moderate
Dep. grasping reflex March 28 Marked
Death March 28 3.4 hr

84C00337 Irritable March 28 Slight
Disoriented March 28 Moderate
Hunched posture March 28 Slight
Dep. grasping reflex March 28 Slight
Inactive March 29 Slight

84C00339 Death March 28 2.1 hr
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Appendix E (cont.) INDIVIDUAL ANIMAL HISTORIESI

r , i, .S: 1780 !,( ika Guanidine Nitrate

Animal Clin ->il iar: ha r~s ( , , i
Number (1984)

84C00271 Death April 3 .7 -r

84C00274 Death April 7 :.7

84C00321 Death Apri i '.b, hr

84C00340 Diarrhea, green April 3 4.

inc. resp. rate April 3 SliarL
Disorientod April 3 "L,, ht
Hurod csturf April 3 Moc, r-t e
Twit c i: April '
Hyp," t , ,; i f;I r r it ,.*'\jAtr ii. 1] 1: ,' !

84C00343 Dcp. 'rui.nr]l~ a('t l.,,.'- AprI'i 1 3 MaIi"'
April 1,

Hunched posture April.l
Disoriented April. 3 Moderc o
Hype rt n ii Apri " Mod
IrriLable April 3-4 1>t

84C00344 Death April 3 ".7 11.L

84C00345 Death April 3 0." hr

'Ii

I\
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Appendix F: INDIVIDUAL BODY WEIGHTS
S

MALES: Vehicle Controls

Animal Termination Weiiht*
Number Receipt Dosing Day 7 Day 14 Change

84C00206 28t 34 35 36 +2

84C00208 27 35 37 37 +2

84C00213 30 34 37 37 +3 I

84C00214 28 36 36 +1

84COC230 28 32 33 35 +3
.o...........................................,.....,....... I.
Mean 28.2 34.2 35.6 36.4

Standard
Error 0.5 0.7 0.7 0.4

*Dosing to termination (after a 3-hr fast).

tWeight is given in grams.

r

Ik
% N N
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Appendix F (cont.) INDIVIDUAL BODY WEIGHTS

55A]%: 708 mg/ka

Animal Terminat on
Number Receipt Dosing Da} 7 Yay 24 2.-ge

84C00198 333 45 37

4C00199 2 34 45 6 2

84C00200 30 33 44 34

84C00201 25 34 44 36

34C00211 2 8 32 4;. 34 +-

84C00227 26 30 32 33

84C00239 28 33 34 35

84C00247 29 318 38 31 -1

84C00256 29 33 34 35 +2

4'00, 2 6? 27, 35 36 36 41
o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Moan 28.1 33.3 39.4 :5.3

Standard
Error 0.5 0.7 1.6 0.4

Dosing to termination.
t 1eight is given in grar, - .

"'I

Aw

,

.JI.
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Appendix F (cont.) INDIVIDUAL BODY WEIGHTS

MALES: 891 mg/kg

m 'a Termination 4Jeight*
Number Receipt Dosing Day 7 Day 14 Change

84C00212 27t 35 Dead

8400222 28 34 35 36 +2

842'0223 28 33 Dead -j

84C0(228 30 36 37 37 1

84C00242 29 38 39 40 +2

84C00146 27 34 35 36 +2

84C00253 26 35 35 33 -2

84C00258 30 37 NR> 38 +1

84C00260 27 32 Dead

84C0C264 28 33 A3 34 +1
. o.. . . . . .o o o o o . . . . . o . . .. o.. . . . . . . . . . . . . . . . . . .. . . . ..° ° . . . .

Mean 28.0 34.7 37.3 36.3

Standard
Error 0.4 0.6 1.3 0.9

*Dosing to determination.

te -nZ is given in grams.
>NR Not Recorded.

11-r
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Appendix F (cont.) INDIVIDUAL BODY WEIGHTS

,. LE S : r7 1 q,ik3

Animal 'r 'ri , ti-, ',! :

4u.mber Receiut Do ' n, Pa. 7

84 C 0204 260-, Lead

84,C0027 27 32 Dead

84C00219 28 39 39 3-

84C00236 29 36 Dead

84C00238 2:3 36 37

84C00244 26 34 35 35

84C00249 2] Dead

84C00257 28 3 j Dead

84C00261 26 4 44 36

84C00265 26 34 46
. . ° . . . . °.. . . . . . . . . . . . . . . . . . . . . . . . . . .I .. . . . . . . . . . . . . . . . . .. .

Mean 26.6 34. .3105. G.8

Standard
Error 0.5 0.8 2.2 0.7

Dosinq to 1,Jr!minati cn.
tWeight is given in grams.

% %
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

MALES: 1410 mg/kg

Animal Termination Weight*
Number Receipt Dosing Day 7 Day 14 Change

84C00202 26t 34 Dead

84C0O010 31 35 Dead '

S4C025 30 Dead V

840 2-6 29 36 Dead

84C00225 29 34 35 37 +3

3<002 2 27 -3 Dead

84C00255 26 33 Dead

84C00266 27 37 Dead

84C00268 29 33 Dead
......... .. ........................... ......................

Mean 28.0 34.0 35.0 37.0

Standard
E -r. 0. 0.6

f v.' (Ivn n grams.

.-

q%"
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Appendix F (cont.) INDIVIDUAL BODY WEIGHTS

An i ma. 'orn. . .,
Number Recei . Day , Day 1.,

84C00205

84C00207 ', ..

84C00209 2 C-

84C00226 30 DeaJ

84C00233 )q Ld

84C00243 28 0i Dead

84CO0245 24T Dad

84C00251 2, 33 35 '

84C00252 30 Dead.

84C00259 J;)fd"
..........................................................................

Mean 2; 7.5

tandard
Error 0.7

)osinlrg ta trsr:,ie ti,
tWeiqht is SiVEJI ' -m. . '.

I

I4

F'



Brown et al-47 St

Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

FEMALES: Vehicle Controls

Animal Termination Weight*
Number Receipt Dosing Day 7 Day 14 Chance

FEMAL E

84C00276 26f 31 41 31 0

84C00- 18 25 29 ?8 30 t

84C00328 26 27 2' 26 -1

84C00329 26 26 28 28 +2

84C00330 25 29 29 29 0
. .. . . . . . . . . . . . . . ... ... .. . . .. . . . . . . . . . . . . .. . . . .. .. . . . . . . .

Mean 25.6 28.4 30.6 28.8

Standard
Error 0.2 0.9 2.6 0.9

Dosing to termination.
tWeight is given in grams.

% P j
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

FEMALES: _08 mg/ka

Animal er minati "i h"
Number Receipt Dosn ,,- y 7 Day 14 C;l,,2,

84C00273 27t 2 0e,.d

84C00284 27 S 32 /18

84C00293 27 29 44 32

84C00296 28 L Lead

84C00299 26 ?8 28 29

84C00301 28 30 30 31 '1

84C00305 27 27 27 30

84C00324 25 28 30 29 K.

84C00327 24 27 31 .31

84C00336 27 31 29
...................... ......................................

Mean 26.6 28.4 32.5 29.9

Standard
Error 0., 0.6 2.1 0.

Dosing to terminat ion.
tWeight is given in grams.
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

FEMALES: 891 mg/kg

Animal Termination Weiqht*
Number Receipt Dosing Day 7 Day 14 Change

84C00275 27f 28 Dead

84C00279 27 27 Dead

84C00281 26 25 Dead

84C00283 26 29 39 29 +0

4 .00 , 28 342 26 -4

84C0u291 27 29 30 30 +1

84C00295 27 26 Dead

84COC297 28 28 30 32 +4

84C00300 25 27 Misdose

84C00303 25 27 28 24 -3

84C00304 26 32 Dead

84C00306 25 27 Misdose

84C00307 28 29 (2 d i

84C00.313 27 30 Dead
84C00325 25 27 [, d d

. . . . . . . .o .• , . . .. . . . . . . . . . . . • .. °. . . . . °. .. . . . . . . . . . . . . . . . . . .

Mean 26.5 28.1 33.8 28.2

!rror 0.3 0.5 2.8 1.4

Dosing to termination.

tWeiabt is given in qrams.

IN5
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Appendix F (cont.) :INDIVIDUAL BODY WEIGHTS

FEMALES: !-21 mg/kq

Ar. -- n 1 Termi'ua::ion We~
Number Recel'ot D cs: inq D ay 7Day 14 Char y-,

84000270 26- Dpad

84C00278 26 29 39 3C

84CCO285 26 27 37 29 -

34CO0289 26 2-1 3-7 29

84C00292 F62 Drd

84CO0309 27 28 Drad

84CO0310 26 27 Dead

84C00311 2 6 28 T f.d

84C00315 25 26 Dead

84CO0319 2-7 28 2?

34CO0323 7..

84000326 2628 Dead

84CO0332 29 31 32 32 Al

84C00335 22 26 42 +1

84C00338 24 28 pread

Mean 26127.7 33).2 29.0

Stancard
Error 0.3 0.3 2.2 0.'7

-Dosinc to terminat ion.-
tWo icilt is qiven ii iir



Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

FEMALES: 1410 iq/kq

Animal Termir, i n W eght
Number Receipt Dosin i Day 7 Day 14 Char, e

84C00272 30t 30 Dead

6 4 0277 27 28 Dead

41 0286 20 29 2 S

0288 25

.'-9. 25 6 2 6

4(:(0 38 . 3,i 7) 30 +

84C> 0314 27 26 De1d

84'0 33 25 27 28.7+

84(30339 231 Dea3
o . . .o . . . . . . . . . . . . .... . . .. . o . • , • • o • • o • • o . ° , ° o . . . . . . . . .. . . . . .° • • • . . . . . . . . .

Mean 27.2 28.5 28.0 28.8

Standard
Er rcr 0.6 0.5 2.1 0.9

, h i+ <iv,'II i !I 't ij111,;. 
6,

%
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

[FYLE}-S : <'80 moikg

Animal TeLmi ri - ..eI T e 1

Number R:cj ... 1 7 , y-,.

84C00271 30t .t.

8A00274 30 ,,.

84C00321 Z4 ,9 t(I

84C00340 25 30 30 2-s

84C00343 NP> 23 26 25

84C00344 1R> 27 Dt,1ad

800345 NR2 Decd
. . . . . . . . . . . . . . °. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ean. 27.? .3.. 'F 0 26.,.

rt i7j o rdnError 1.6 W .i ".0..

losing to ternaina' 0n.
t;;eiqqt is given i i IaltO'.

>i'ransferred from a Nton-GLP Stucay, initial quarantine uc. t:,

not recorded (NR)

alt
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Appendix G: PATHOLOGY REPORT

ACUTE OREAL TOXICITY TEST 1N MIC"E "'F vIIIDN ITRAL.

GLP Study 84002

lL ': This sidy was des igned to,'D ur Ile _-he acilte ot a
toxicity of quani~dine nitrate in Tm-lo t emnale mice. T C:

mace, average weicht 30 grams, were divide-d into six (6)
Q*cswi* h varyinq -,--;7bers per group- (:lf- table) .After

a-climvation and aumiain these ~ ;were d>tyt
'savage as follow-,s:

Gr-up 1 - 0.1c C 2 v eh i c (mt y cci T,,ce/Tween(
Group 2 - 08.0 mn-/kg nd o itaq
Group 3 -891 .1) mg/kgj ;oian.-di'nentre
Group 4 -1121 .0 mqlk( koi 'n i.an' dine n it rate-

Grou- - 410. mg/uqianidane rnitr .-
(,rocu ; 6 - 1780.3 mg/kg qua-nidine rn:trite p

Twei,,-ysix (2 6) maa j s and t h i rty- one (31 Soc -11s ded w iti: 1
thefL first 24 hours after dosino--. The remaining mice 3-irxiv(.cl

ur~Icompletion of the 14-day post-treament period. Thes e
an1-niswere killed by int rape ri. nealI exposure to

pe-itobarbital. All animals were necroosiE ,d.

i , Twen t y-. i C f vo0m- ~ :jo; :'~d .
rtr d die wihi tI' fW 11 24 four at 1t er, 71; n.

i urigs c L en o f those ma lo-s Wei (' coull( ed . A iflO Ic m a 12
Grc-up 6 (1780.0 mg/kg) also h~ad multt ipI e petechi iae il "I"~
glandular mucosa of the stoma-:ch. The- re~ninina I 7ad r

grI-oss lesions at riecropsy.

I ' Laj. : Th irt y -one, nf the 56O I ma !.c).poedt
eu1anidine nitrate died within the f-irst 24 hour s after
do).;inrg . The lungs of nineteen of these females Were
:congested. The remaining mice had no gross lesions at
necropsy. One animal in Group 3 had a clear, red,
ncl IOtti41nq thoracic fluid (less than 1 cc).

NO t issue was saved for microscopic eVa tj_ 31n.

Il

PL

.........
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Appendix G (cant.) PATHOLOGY REPORT

T ABTL 1 I Malr -

GrouD Number 1 ? 3 4 : 6
Animals/'Group S) e 10
Deaths j 3 5 9 9
% Deaths 0 0 30f' C50 0 90
Survivors 5 10 7 5
Lesions c 0 1 3 2 4
Lung -conges~ion 1 3 2 4

muccsal pe-echiae

TAL -- 5a1?

Group Number 2 3 4 -5 5
Mnam1ls/Group J- 4 15 1

Deaiths 0 2 9 9 6
% Deaths C 0 64 r0 60 71
S*u.rvivors 5 6 5 6 4 2
Lesions 0 1 / 6 5 0
Luna - conoeqtvicn 7 6 5
Thoracic fluid 1

S-Mmary: The diLffusely rerdderied lungs- werE, beclijeveci -c ce
due to vascu11-i~r ccnno:.scion -- these animals na:- 'Decn
convulsing prior to death'. Tne fenale !thai: had thoracic
fluid may hare represented a cnicdpsiloi fZ~~'n

into the thorax via esoIphageald pur.,cturr3. The qast1L C ioa1-
les ions in one malo wfore considcredi to have been an
incidental , unrelated ird.p A Jose :-Ii-fect:i was cle& .cr.
pre~sent and tne bi~£rnxntc etwce. the-:nal- I es n
females possibly was due toc vexu I diunorphism.

v, / -
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